Abstract: This paper focuses on the status of solid waste generation, waste management system and waste management problems in Bangladesh. Solid waste generation is in increasing trend with the growth of urban population. The country is generating about 8000 tons of solid waste each day from the six major cities (Dhaka, Chittagong, Khulna, Rajshahi, Barisal and Sylhet), of which Dhaka city alone is contributing about 70%. Waste management system is not well organized. Efforts are underway to improve the system of waste collection, transportation, recycling, incineration and land filling. Lack of regulations/standard for waste disposal, landfill & use, lack of awareness, improper choice of technology and inadequate financial support are the major constraints for waste management in Bangladesh.
Introduction
The term waste is an unavoidable by product of human activities Economic development, urbanization and improving living standards in cities, have led to an increase in the quantity and complexity of generated waste. Rapid urbanization and population growth are largely responsible for increasing rate of solid waste generation in Bangladesh. This is a big threat to the environment and public health. Due to lack of motivation, awareness, proper selection of technology and adequate financial support, a considerable portion of wastes, 40-60%, are not properly stored, collected or disposed in the designated places for ultimate disposal (Ahsan et al., 2005) . As a result, this solid waste creates environmental problems. The solid waste has four components: recycling, composting, land filling and waste to energy (WTE) via incineration. In low-income countries like Bangladesh, much inorganic waste (such as plastic, metal, glass, etc.) is partially recycled by mainly informal sectors, while NGOs take the lead in composting of organic portion in limited scale and the recycling sector is not touched yet. Nevertheless, much of the organic portion as well as other, value-less waste remains a major problem. This often constitutes more than half by weight of the total MSW generated and requires costly removal and disposal (Ali, 2004) . With this contrast, the situation of waste management in Bangladesh is very alarming, poses serious health threats to humans and nature, and demands immediate and sustainable solutions. Hence, this study attempts to summaries the waste generation status, waste management system and waste management technology, existing legal framework related to waste management and problem associated waste management to ensure environmental sustainability.
Waste Generation
Solid waste generation in urban areas is increasing with the growth of population (Table 1) . As reported by Alamgir and Ahsan (2007) , a total of 7690 tons of municipal solid waste (MSW) is generated daily from the six major cities of Bangladesh, namely, Dhaka, Chittagong, Khulna, Rajshahi, Barisal and Sylhet, while the Dhaka city contributes 69% of the total waste stream ( Table 2 ). The composition of the entire waste stream is about 74.4% organic matter, 9.1%paper, 3.5% plastic, 1.9% textile and wood, 0.8% leather and rubber, 1.5% metal, 0.8% glass and 8%other wastes. The factors that contribute to waste composition arepopulation density, life styles, economic conditions, fruit seasons, climate, recycling, and waste management program. Per capita waste generation and percent composition of waste components are the two most important aspects for decision makers. This information helps identify waste components to target for source reduction and recycling programs. In high socio-economic family, daily waste generation rates are generally higher than other lower socio-economic families. The per capita generation rate was ranged from 0.325 to0.485 kg/cap/day, while the average rate was 0.387 kg/cap/day for the six major cities (Table 3 ). The waste is generated from different sources viz. domestic, commercial, industrial, street sweeping, health care facilities etc., of them domestic sources is dominant (Figure 1 ). The rate of waste generation was found to be higher in the wet season and lower in the dry season, the waste generation rate per capita per day being 500 g in the wet season and 340 g in the dry season (JICA 2005) . 
. Waste Management System
Waste management system in Bangladesh is not well organized. Figure 2 illustrates the existing waste management process in Bangladesh.There are three systems of waste management in Bangladesh (DOE, 2004) . One is the `Formal System", where municipalities/city corporations are responsible for Solid Waste Management (SWM). "Formal system" is based on the conventional system of collection-transportationdisposal of waste carried out by the local authorities. In this system the concept of recycling is absent. Next is the `Community Initiative" that is based on primary solid waste collection by CBOs and NGOs, Finally,`Informal System" represented by the large informal labor force involved in the solid waste recycling trade chain. Partnership between these three systems is needed to promote effective solid waste management system in the country. Table 4 explains the technology and methods used to manage municipal solid waste. Usually open crude dumping is adopted. This system is most unhygienic and Hospital waste, toxic waste and untreated industrial waste are also disposed of at the municipal landfill. Costs 5-20% of annual municipal budget is used for Solid Waste Management
Legal framework for solid waste management
There are national and local levels of legal framework in relation to solid waste management. They are stated below.
National Environmental Management Action Plan (NEMAP):
The Ministry of Environment and Forest (MoEF) has formulated this action plan. NEMAP has recommended for actions in the areas of sanitation, solid waste management, water supply and environmental awareness etc. Based on the findings and recommendations of NEMAP, the government has taken up projects like community-based water supply and sanitation, community based solid waste management and community based wastewater treatment (GoB, 1995) . National Policy for Water Supply and Sanitation 1998: The Ministry of Local Government Rural Development & Cooperatives has prepared this policy. Special emphasis has been given on participation of private sector and NGOs in water supply and sanitation in urban areas. Some solid waste and recycling related strategies under this policy are given below:
Local Government Bodies (City Corporations and municipalities) may transfer, where feasible collection, removal and management of solid waste to the private sector.
Measures to be taken to recycle the waste as much as possible and promote use of organic waste materials for compost and bio-gas production Private sector including NGO participation in sanitation is encouraged (GoB,1998) .
Local Level Legal Framework:
There is no adequate legislation in the country to address the growing problems of solid waste. The responsibility of removal and disposal of municipal solid waste lies with the City Corporations and municipalities. The six City Corporation Ordinances and Pourshava Ordinance 1977 are the only local law that gives some idea about disposal of municipal waste.
Problems of Solid Waste Management
There are many problems and drawbacks of solid waste management in the urban areas of Bangladesh. The major ones are as follows:
Absence of national policy to encourage recycling practice; Lack of proper handling rules and standard; Lack of finance, and inefficient tax collection; Inefficient practice of waste collection; Shortage of suitable lands for final disposal of solid waste; Lack of awareness about environmental problems associated with solid wastes Lack of partnership between public sector, private sectors and community groups
Recycling and Composting
For the developing countries, large centralized and highly mechanized small-scale decentralized community based composting plants can be considered as a suitable option for treating municipal solid waste as they reduce transport costs, make use of low-cost technologies, based mainly on manual labor, and minimize problems and difficulties encountered with backyard composting. Recently using Clean Development Mechanism (CDM) under the Kyoto Protocol Waste Concern along with WWR (a Dutch company) took an initiative for a 700 tons/ day capacity composting plant and land fill gas recovery project at the Matuail landfill site of Dhaka city. Very recently standard for composition of organic fertilizers including all wastes has been fixed in Bangladesh (Table 5) . 
Recommendations to be adopted:
Wastes may be turned in to resources by the following recommendations.  Encouraging effort on recycling of organic waste.  Proper management of clinical wastes Development of Public-Private-Community -Partnership, a model of management and sharing  Promoting activity of civil society and environmental awareness group  Establishment and development of micro-enterprises in waste recovery and recycling  Ensuring involvement of NGOs and media in environmental awareness program.  Effective and efficient coordination and cooperation among different divisions of City Corporation.  Public awareness of the waste management should be raised through mass media for cooperation from city dwellers.  Legal Aspect should be followed in opening a landfill. In connection with the existing landfill site, DCC should comply with Environment Conservation Act and Rules and Preservation Act.
Conclusions
Urbanization and Industrialization accompanied with population growth are the chief factors for increasing rate of solid waste generation in Bangladesh. About 8000 tons of solid waste is being generated each day from the six major cities of Bangladesh and the Dhaka city alone is generating about 70% of the total waste. The per capita waste generation is about 400 g/day. Waste management system is not very good. Efforts are being paid to improve the system of collection, transportation, recycling, incineration and land filling. However, with limited finances and organizational capacity, it has been really difficult for the government to ensure efficient and appropriate delivery of solid waste collection and disposal services to the entire population.
